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Abstract

Background & Aim: Post-traumatic subdural hygroma can be associated with subdural or epidural hematoma. It is usually silent with
mild symptoms and often disappears spontaneously needing no treatment. In this study, we investigated the clinical characteristics of
subdural hygroma in patients with traumatic brain injury.

Methods & Materials/Patients: In a cross-sectional study, data of 3244 patients with head injury admitted to Poursina hospital were
collected through a questionnaire which included variables of age, sex, GCS on admission, mechanism of trauma, accompanying cranial
injuries and treatments, unilateral/bilateral hygroma, and size, volume, and location of hygroma. Finally, the data were analyzed using
SPSS (version 19) and descriptive statistics.

Results: In this study, 81.8% of patients were men and 18.2% women with mean age of 60.91+26.07 years old. Accident was the most
common cause (63.6%) and the severity of head injury was mild in majority of patients (63.6%) according to GCS. The average time of
diagnosis was 10.4 days after the head injury was located in frontal (36.4%) and fronto-parietal (36.4%) areas in most patients. Most of
the accompanying cranial injuries were brain contusion (36.4%) and subarachnoid hemorrhage (27.3%). The majority of patients (81.8%)
underwent conservative treatment and showed a favorable outcome (63.6%).

Conclusion: Most of the times, subdural hygroma is observed in older people and disappears over time with vanishing clinical symptoms.

Most cases have to undergo conservative treatment.
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Introduction

Traumatic brain injury (TBI) is accounted as a major public
health problem in the world. Severe head trauma can cause closed
or open injuries, skull fractures, epidural, subdural hematoma
or intracranial hemorrhage or less severe injuries such as post-
traumatic hygromas [1]. Subdural accumulation of cerebrospinal
fluid (CSF) after trauma is known as traumatic subdural hygroma
also called traumatic subdural effusion (TSE) and external
hydrocephalus (EHP) [2]. This is a common lesion of traumatic
brain injury observed in 6% to 21.6% of patients [3]. Based on
previous studies, the basic requirement for formation of subdural
hygroma (SDG) is the subdural space for fluid accumulation;
this space does not exist in normal condition but a mild trauma
can separate the dura-arachnoid interface [4,5]. SDG has an
interface layer composed of an arachnoid barrier layer and
dura border cell layer [6]. It is a delayed lesion of head trauma,
often silent and asymptomatic which disappears gradually, so in
most cases this neurological lesion is undetected or neglected
[1]. After detection of SDG, conservative treatment is usually
the first choice aimed at reducing the symptoms of disease in
patients. In extended hygromas, when there is mass effect and
compressed brain tissue, surgery will be the effective remedy [1].
Although patients' improvement is good, some report that 28%

of patients die, which is directly related to severity of primary
head trauma [1]. Investigating this complication is, therefore,
of high importance in head trauma patients. Despite of doing
abundant research so far, many ambiguities remain about SDG
which triggered us to examine this issue in patients with head
trauma in Poursina Hospital, Rasht.

Methods and Materials/Patients

This cross-sectional study was conducted on 3244 patients
with head trauma admitted to Poursina Hospital in Rasht
(northern Iran). All of the participants signed informed written
consent before participation. This study has been approved by
the institutional review board of Guilan University of Medical
Sciences. Primary information of patients such as age, sex,
GCS on admission and trauma mechanism were collected.
Serial CT scan was performed on admission, on second to
seventh day (first week) and on eighth to fourteenth day (second
week). Information of detected hygromas including size, extent,
hygroma formation site, bilateral/unilateral (left or right) area
and previous/on-admission as well as recent skull injuries and
contusions, subarachnoid hemorrhage, subdural hematoma,
epidural hematoma, and other data were recorded. Treatments
were studied and applied. Data were analyzed using SPSS
(version 19) and descriptive statistics.
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Results

Of 3244 patients with brain injury, 11 (0.03%) had SDG, that
nine (81.8%) and two (18.2%) of them were men and women,
respectively, with mean age of 60.91+26.07 years, ranging from
22-91 years.

The main causes of SDG were accident (63.6%) and falling
(36.4%). Consciousness level of patients were evaluated based
on GCS on admission. So, severity of head injury was mild in
seven patients (63.3%) (GCS=13-15), moderate in three patients
(27.3%) and severe in one patient (9.1%) (GCS=3-8). Mean GCS
was 12.91£2.34 inall of them (Table 1). Average time of diagnosis
on CT scan was 10.4 days after trauma which appeared within
the first week in most patients (81.8%). Hygroma was formed in
four cases (36.4%) in the frontal, one case (9.1%) in the fronto-
temporal, four cases (36.4%) in fronto-parietal, one case (9.1%)
in fronto-temporo-parietal and one case (9.1%) in temporal area
of SDG space.

Table 1. Clinical Characteristics of Patients with Subdural Hygroma

Variable Percentage

Under 40 Years Old 27.3

Age Groups Between 40 and 60 Years Old 9.1
Above 60 Years Old 63.6
Male 81.8

Sex

Female 18.2
Mechanism of Accident 63.6
Trauma Falling 36.4
Severity of Head Mild (13-15) 63.6
Injury (based on Moderate (9-12) 273
GCS) Severe (<8) 9.1

Bilateral and unilateral SDGs were observed in eight
(72.7%) and three patients (27.3%) (two patienys with left and
one patient with right SDG), respectively. Most patients were
reported as bilateral frontal and fronto-parietal SDG (Figure 1).
The average thickness of SDG in patients was found to be 11.04
+5.2 mm. The average volume of SDG was 29.45+32.38 ml. Most
associated cranial injuries in CT images were brain contusion
in four cases (36.4%) and subarachnoid hemorrhage (SAH) in
three cases (27.3%). Other injuries observed included subdural
hematoma (SDH) in two cases (18.2%), intracranial hemorrhage
(ICH) in two cases (18.2%), epidural hematoma (EDH) in two
patients (18.2%) and intraventricular hemorrhage (IVH) in one
(9.1%) patient. Conservative treatment was applied on nine
(81.8%) patients and only two cases (18.2%) were operated. The
outcome of patients with SDG was assessed based on Glasgow
Outcome Scale (GOS). Patients with good recovery and mild
to moderate disability were classified in favorable outcome
group, and patients having severe disability and vegetative
state or who had died were classified in unfavorable outcome
group. Accordingly, seven (63.6%) and four (36.7%) patients
had favorable and unfavorable outcome, respectively.

Discussion

SDG is the accumulation of CSF, usually with modified
compounds in subdural space [4,5,7] which can be the
result of infection or any cranial surgery but trauma is
the most common cause [5]. In this study, most patients
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Figure 1. Subdural Hygroma Area

with SDG (63.6%) were old (=60 years). Considering the
results of various studies, SDG is mostly observed in the
elderly [8-11]. This is because most elderly people have varying
degrees of brain atrophy [15] which can create subdural space.
Consequently, CFS is accumulated in this space and forms
SDG [5]. Most of our patients were men. Other studies showed
similar results [4,11,12]. In this study, accident was the leading
cause similar to Zaninin et al. study on patients with traumatic
SDG [13]. Lee et al. also reported accident as the most common
mechanism of trauma [4]. In this study, consciousness level
of patients on admission was evaluated based on GCS. The
mean GCS on admission was 12.2 in our study. In a study by
Yousefzadeh-Chabok et al., GCS was 11.1 and in Park's study,
it was reported as 14.1 after primary head injury [17]. We found
mean time of hygroma formation to be 10.4 days. In Zaninin
et al. Study, it was reported as 9 days [13]. In a research by
Lee et al. SDG was diagnosed 11.6 days after head injury [4].
In another Iranian study, the mean time of hygroma formation
was 12.8 days [11]. Based on results of our study, SDG was
formed in frontal and fronto-parietal areas more than other
areas. In most patients (except one), most parts of hygroma
was formed in frontal area. A less part was observed in other
parts of the brain. This can be the effect of earth gravity on
brain. As most patients lie on their back, the shrunken brain
gravitates toward occipital area and therefore, SDG is formed
in frontal area [5]. In a study by Yousefzadeh-chabok et al.
SDG was mostly observed in fronto-pareital area [11]. In our
study, SDG was bilateral in most patients. Kim et al. reported
the same in their study on children inflicted with SDG who
underwent surgery [14]. Most accompanying cranial injuries in
our patients had brain contusion followed by SAH. Liu et al.
found similar results [12]. In Shinkei et al. study, most patients
with SDG had other simultaneous cranial injuries such as
contusion, SAH and ICH [15]. Accumulation of subdural fluid
usually spontaneously disappears without urgent surgery [30].
Most of our patients underwent conservative treatment. Only
two of them were operated due to SDG or subsequent chronic
subdural hematoma (CSDH) due to SDG. In other studies on
these patients, most of them underwent conservative treatment,
only a few were operated [4,13]. Clinical outcome of patients
was evaluated based on GOS and most of them had favorable
outcome (good recovery, mild and moderate disability). In Lee
et al. study, the outcome of patients were favorable in most
cases (good recovery and mild disability) [4]. Of course, it is
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worthy of note that most patients under study had SDG with
accompanying cranial injuries. Thus, intracranial injuries
such as contusion, SAH, ICH, and the like can affect the final
outcome of patients with traumatic SDG [15].

Conclusion

One of the lesions in trauma patients is SDG. We found SDG
in trauma elderly patients, thus there is a need that prevention
programs be devised to reduce the occurrence of trauma in this
age group. Moreover, as this problem often disappears over
time and most patients are eligible to undergo conservative
treatment, surgery is not the best and most necessary solution.
Thus, according to our findings and similar works, priotrizing
medical care and treatments can reduce hospital costs and length
of hospitalization after operation.
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